ABSTRACT
however. The appearance of such a "miscibility window" was interpretable as an effect of maps, the region of miscible CE/P(VP-co-VAc) pairings was drastically changeable 54 depending on the carbon number of the acyl substituent of CE. Intriguingly, the CP system 55 provided the largest miscible region (see Fig. 1b ). Such a specific improvement in the 56 miscibility with P(VP-co-VAc) of the CP blends was attributed to the structural affinity 57 favorable for a dipole-dipole antiparallel alignment between the propionyl side-group and the 58 VAc unit, as well as to the moderate length of the acyl substituent which generally works as a 59 steric hindrance to the hydrogen-bonding interactions associated with the residual hydroxyls 60 (Sugimura et al., 2013) . 61 Another system of CA/VP-containing vinyl copolymer blends was also reported on the 62 miscibility and intermolecular interaction (Ohno & Nishio, 2007a) , wherein methyl 63 methacrylate (MMA) was selected as the second constituent of the copolymer, because of the 64 distinguished optical property, weather resistance, and safety to living bodies of poly(methyl 65 methacrylate) (PMMA). Fig. 1d summarizes the result of miscibility estimation for the 66 CA/P(VP-co-MMA) blends. Regarding this system, an additional interest was focused on 67 the molecular orientation and optical anisotropy in uniaxially drawn films of the miscible 68 blends (Ohno & Nishio, 2007b) ; the birefringence development was widely controllable in 69 both the degree and polarity, by altering the DS of CA, the VP:MMA ratio in P(VP-co-MMA), 70 and the proportion of the mixing polymers. However, as mapped in Fig. 1d , the miscible 71 pairing of this system was realized in a region of lower DS of CA and higher VP fraction in 72 P(VP-co-MMA), and thus the blends were kind of a hydrophilic material.
73
As an extension of the blend studies stated above, our attention was then directed to the 74 miscibility characterizations of CP and cellulose acetate propionate (CAP) with 75 P(VP-co-MMA), in expectation of a positive effect of the propionyl substitution which would 76 expand the DS and VP:MMA ranges for miscible pairing of CE and P(VP-co-MMA), as has 77 been observed for the CE/P(VP-co-VAc) system. The miscibility attainment even for 78 hydrophobic combinations of high-substituted CP or CAP and MMA-rich copolymer may be 79 of great significance, in view of the practical application to optical films and/or membranes.
80
In the present work, we inspected the main target system of CP/P(VP-co-MMA) blends on the same way as that adopted in a previous study (Aoki & Nishio, 2010 stretched to the desired draw ratio at a temperature which was prescribed to be higher by 2 °C 
295
Concerning the frequency region of C=O groups (Fig. 4b) Table 2 .
352
As can be seen from Table 2 Blend miscibility of CP with P(VP-co-MMA) was examined by DSC, and a data map 446 ( Fig. 2a) was successfully constructed as a function of both the propionyl DS of CP and the 447 VP:MMA composition of P(VP-co-MMA). Compared to the previous system using CA (Fig. 448 1d), the miscible pairing region expanded to cover a considerably hydrophobic area of higher 449 DS and MMA-rich composition, with the advent of a miscibility window driven by repulsion 450 between the comonomer units constituting P(VP-co-MMA). However, the miscibility 451 window was evidently narrower relative to that observed formerly for the CP/P(VP-co-VAc) 452 system (Fig. 1b) , reflecting that the intramolecular repulsion in P(VP-co-MMA) is weaker 453 than that in P(VP-co-VAc). 
